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Preface 



The American educational community was apparently ripe for 
an attempt at automating instruction when an article by Skinner 
precipitated a general attitude revolution In favor of teaching 
machines. A major driving force behind this wave may have been our 
self-conscious recognition of the advance of technology in areas 
other than education. Because we were accustomed to see great 
advance in areas such as automation^ electronics j physics, and areo- 
and space- dynamics we were somehow wrongly led to believe that 
teaching machines represented a similar advance in education. One 
still hears such statements "we are on the threshold of a technolog- 
ical revolution in education," then we proceed to act or think as 
though learning situations could be automated by machines Just like 

mechanical operations are automated. 

I should like to sound a warning against becoming too enamored 
of machines while paying insufficient attention to the program that 
goes on that machine. The most costly complex machine without a 
program is no more useful for teaching than an old discarded rusty 
tin can. Machines per se do not teach it is the program that 
teaches. The machine roSirely presents the program. For that matter, 
a teacher could be used to present the program. Even for teachers 
the program is most important. For example, the constant cry for 
smaller classes which is supposed to automatically improve instruc- 
tion does not apparently agree with the evidence, which has shown 
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repeatedly that a good teacher will do better with a large clast 
than a poor teacher with a small class. It would be better to 
give a good teacher sixty students and the salary o£ four teachers, 
for example i$L5,000 x 4 * $20,000, than to give four poor teachers 
15 students each and $5,000 each. Fffectiveness probably depends 
most on now the teacher is ‘'programmed". If it is true that the 
progrr,m is the important factor for both machines and teachers, then 
the technological revolution in education will not be brought about 
by attention to "hardware" but by attention to programs. One 
suspects that the unfulfilled expectations elicited by "we are on 
the threshold" are beginning to show signs of extinction through 
lack of reinforcement, and a major portion of the blame can be laid 
on over- enthus lam about machines and relatively little enqphasis on 
programs. While good programs presented by machines could concelve- 
ably result in some of the unique benefits dreamed about, for example, 
wide distribution of a particularly good sequence - unless the vacuum 
in machine programs Is soon filled there may be a backlash of anti- 
machine feeling. This criticism of the field of programed Instruc- 
tion Is not Intended to discourage development or research In 
programed instruction but to warn against premature exultation in 
a field which has not had spectacular educati >nal results; to cause 
realistic evaluation of the present state of the art; and spur 
development toward achieving a state which could have some such looked 
for advantages. 

Development of programs . Practloally all courses of instruction 
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existing today claim to be based on learning goals, but those goals may 
be only a test or text in popular use. Too little checking is done to 
see whether students will actually benefit from skills taught. A skill 
which will not be used in the future activities of the student is not 
based on a valid goal. Any school activity not resulting in greater 
competence relative to the student's future is wasted time. How much, 
then, in present curricula may be discarded with no appreciable future 
handicap? For example, to teach a student to drive a car, two methods can 
be used •" ~ he can be asked to master all the books, articles, trade 
magazines and textbooks on automobiles and the physical principles in- 
volved in road traction, -- such as the difference between dry and wet 
roads at various temperatures, he can be shown how the steering mechanism 
is built, have him tear down and build again an entire automible, 

--which is fine if you want to make a mechanic out of him. Then he can 
be introduced to ’’real” driving. He can be shown how to put his foot 
on the brake, on the clutch, how to use the gear shift lever and 
accelerator and how to minutely perform any other operations involved, 
and asked to carefully perform each separate operation, pausing at each 
point to make sure it is mastered before introducing a new operation. 
Finally, the student would get to drive a car. Now if the student has 
nothing to do and if he is a very bright student, and sufficiently 
patient and ’’good” while being held back from actually driving a car, 
—the future goal of all this study-- he might get through the course 
in two years. Having completed the course we can assume he will perform 
adequately and can be certified a safe driver. Or can he? Or is a lot 
of effort wasted --in terms of the terminal goal --driving ability? 
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A second method Is proposed. Ask the student to read the 
traffic laws of the state for one evening. Next day go to a pasture or 
a back country road, let the student sit on the driver's side, teacher 
on the other side, and without any explanation say "let's go." Let 
him do everything for himself. Be present only for answering questions 
If he asks or in case of emergency. Confine remarks to a few pointers 
on technique as you observe him. The only problem with this method is 
that the teadher tends to feel useless after about IS minutes, and 
teachers must feel needed. This second method is at least implied by 
Gilbert (1962), Mechner (1967), and Mager (1964). What would happen if 
in our schools terminal behaviors were the goal rather that the text 
book, the achievement test, college entrance exam etc.? For this reason 
new machine programs should be based on original formulafions and not 
on a present course or text. 

Children versus adults as subjects . The majority of recognized laws 
and prlnlclples in learning psychology have been arrived at through 
experiments involving on the one hand animals such as the rat and; the 
pigeon and on the other the adult human subject. Probably most subjects 
have been taken from college psychology classes. For the formulation of 
learning laws children between three and five seem to have been used 
relatively little. Programed instruction especially seems to have 
received its recent major impetus from Investigation into the behavior 
of pigeons and rats first , and second college students with close 
attention to SR reinforcement theories. Little recognition is given the 
possibility that frames developed at the college level may contribute 
little understanding that is basic for use with the very young. If 
learning laws were valid they should be useful In designing new programs. 
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The fact is that at present in order to develope a good program the 
student must still be used primarily for direction. Just as Wilber 
and Orville Wright found all the contemporary laws of aerodynamics 
useless and proceeded to build a flying machine based on their own 
fotnulatlonsy so present day programers will find present learning 
laws inadequate, though perhaps helpful if not taken too seriously. 

learning laws and programing prlniciples established from results of 
experiments using college students as subjects oiay further not generalise 
to 4-year-old children because of certain invalidating factors. College 
students may receive motivation to perform the . xperimental tasks from 
sources other than the experiment, (Bitser 1965); and the fact that 
they may try to guess the intent of the experimenter and perform accord- 
ingly, (Dulany 1962). If the two factors mentioned above are missing In 
the self-teaching situation involving young children it is no wonder 
that extra help and encouragement is required whe» programs based on 
present formulations are given them. Motivation and Intent as variables 
appear to have received relatively little attention, (Bender 1966* 

Gotkin and McSweeney 1967). 

It may be more fruitful to use small children in definitive experi- 
ments in programed instruction because, while possessing all of the 
characteristic "human-ness” of adults, they do not attempt to anticipate 
the experimenter's Intent or bring along extra-program motivation. If 
a program '’works*' where motivation is lacking and where the learner is 
not attenpting to cooperate it certainly should work in most other 
situations. On the other hand the reverse generalization may not be 
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valid. Part of the effort of the retearch eoibodied in this report is 
an atteicpt to gain Insight into techniques of self-teaching •programs. . . 

Thia investiRation began as a proposed dual investigation into 
Montessori techniques and the use ©f the ERE ‘’talking* typewriter^ It 
ended as a otere general basic investigation of progranmed oiachlne-taught 
reading per se. 

A pilot project using one ERE machine was run in the spring of 1965 
and winter 1965-66 for the purpose of learning the use of the ERE machine 
and developing programs for that machine, prior to the inception of the 
stain project in the fall of 1966. However, little progress was siade in 
developing programs even to the end of 1966 due to certain unforsten 
difficulties, discussed in the next section. 

The four studies making up this report were carried out over a 

period of five semesters. Within that time the project changed hands 

three times. By the end of the project noue of the persons having had 

major initial responsibility were present. What began, therefore, as a 

demonstration project with primary emphasis on "American Montessorl" 

technique and Moore's technique using the talking typewriter as an 

1 . 

adjunct program, ended with primary emphasis on machine-progranad ’ 
instruction in reading . The shift in emphasis was dictated by the fact 
of changes In personnel, and by the original proposal. The originally 
stated intent, was to demonstrate that a program consisting of language 
development and reading-readineps activities, part of it done by machine, 
would result in presumably some kind of gains for pre-kindergarten 



1. See note on page lx. 




children. However, no actual language curriculum had been developed 
or specified prior to the beginning of the project, and therefore, 
needed to be developed before it could be used. It is obvious, there- 
fore, that the project of necessity be & "development” project. Further, 
the machine programs did not exist at the beginning and little progress 
was made in both the Montessori language program and machine programs 
before the shift in personel was made. The little progress made on 
programs during the first four semesters ol the project is not suprising 
when attention is called to the fact that the only programs used in the 
project which were considered successful, --used during the final 
semester, were based on a six-year prior investigation Into automating 
reading Instruction. 

Progress made during the last semester of the project toward 
"adapting" this set of programs to the talking typewriter is reported in 
the third particularly the fourth section of this report. It is 

clear then that the course pursued by the staff of the fifth and final 
semester was more or less dictated by the original proposal and the 
circumstances. It fell upon the final project staff to cor^lete the 
research and this report. 

Numerous people roust be given credit for assistance in accomplish- 
ing the purposes of the project. Norman Eagle had a major part and is 
identified as co-author of section one. Special credit is due Edward 
Williams, prinicipal, for creating and maintaining an atmosphere so 
conducive to the cooperatiQn..of parents and children In the project and ' 
for community good-will. Appreciation is expressed to the eleven 
teachers, eight machine technicians and other personnel for their 
unstinting efforts and to the Board of Education for its cooperation 
during the final stage of this project. 
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The report follows a somewhat chronological order --the summary, 
an early history and critique of the original proposal, the Children* s 
Cc:?tpr, experimental design solution, a controlled test of machine 
programs, and finally an overall comparison of the CC and CDC. 

It is hoped that by calling attention to some of the problems 
encountered in this research and the particular method used to solve 
them, this report will serve to add at least a little to the area of 
programed instruction and particularly machine- teaching. 



1. "Programed instruction" is sometimes regarded as the most 
scientific advance in Education. Xf true, then the field in general 
should adhere to principles making for most efficient learning. To 
make reading easier spellings should follow word pronounciation rules. 
Changing "programmed" to "programed" violates a well recognized 
spelling rule. If Programed Instruction desires to distinguish be- 
tween its field and the more general "programmed", it should at least 
be consistently spelled "program#^ and not "programed." 
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This was an attempt to reach the four-year- old disadvantaged 
children of a city with activities calculated to prepare them for 
successful competition with their middle-class peers In school. The 
educational orientation of the staff was based on the assumption 
that for th^ disadvantaged child academically oriented readiness 
activities would be more beneficial than pointless play, —activities 
which were to be determined by an analysis of terminal tasks, and 
the learner's sophistication relative to the task. The setting In 
which skills were to be taught consisted of an "American Montessorl" 
oriented classroom environment, and a teaching machine with particular 
attention to reading. Four-year-old children were recruited by 
various local announcements. Only those \d)o applied at the center 
were Included In the program. The study was divided Into three 
phases; a three- semester pilot study Involving 30 subjects In one 
Montessorl classroom, also using one ERE (talking typewriter) 
teaching machine; a one-semester study in which the project was 
enlarged to 240 subjects In two centers, —the CC (Children's 
Center) with 90 subjects, and the GDC (Child Development Center) 
with 120 subjects, --and four ERE machines. Due to experiences 
encountered during these first four semesters the decision was made 
to tighten up the research aspect of the project. The experimental 
design was re-examined and changes made where necessary. 

Beside the fact that the "Montessorl" method In use at this 
location may have differed from that In use elsewhere, endangering 
general iseabi 11 ty. In tightening up the experimental design it was 
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•6611 necessary to completely polarize Che ’’traditional” and the 
American Montessori methods by specifying precisely the essential 
elements and activities which were to differentiate them and control* 
ling the activities in the respective classrooms. Not one specifiable 
element was found which was claimed exclusively by either method. A 
further defect In such a design if feasible, would also confound the 
teacher effect with the method effect. Thus the ”Montessori” * 
’’traditional” con^arison was abandoned and effort was concentrated 
on an investigation of machine* taught reading, using a non* confounding 
design. CC subjects then became a proving-ground for programs to be 
used in that investigation. 

The CC (Children’s Center) 

Ninety four-year-old children were assigned to five groups of 
eighteen subjects each, each group attending the CC for one hour per 
day only. During this hour subjects were exposed to an ’’American 
Montessori” classroom and the ERE talking typewriter teaching machine. 
Three experimental groups, received Montessori; ERE programs; and a 
postsession, the postsession was eliminated during the final semester. 
Also during the final semester experimental subjects received first 
versions of programs used in the final controlled study. Two control 
groups, received the same treatment with the exception that they did 
not receive programs or the postsession. Due to the large number of 
dropouts, and exchanges between control and experimental groups the 
randomization assumption was violated. Remaining In the pool at the 
time of posttesting were 36 experimental subjects and 19 control 
subjects. Results show ’’program” subjects had higher mean scores than 
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*’no program" subjects on all three tests given: the Harrison-Stroud 

subtest (2), the Harrison-Stroud subtest (6)» and the Vowel Test. 
Differences while significant on the vowel test only are in favor 
of machine subjects. The study is limited by the fact that the 
machine treatment was confounded with the post session given at 
first but later eliminated, and otherwise unspecified treatment 
variables. Therefore the results need to be accepted with reservation. 

Investigation into programed machine - 1 aught reading became the 
focal point of the project during its fifth semester and final phase and 

the CC served as a proving ground for programs about to be tested. 

1 

Four additional ERE machines and two START machines were acquired. 

CDC subjects were used in this study. The study was designed to 
assess the effect of an "automated" system which emphasized intrinsic 
motivational devices in teaching reading-readiness using the ERE 
(talking typewriter) and the START (Story-Telllng-Automatlc-Reading- 
Tutor) teaching machines. The motivational devices were concerned 
particularly with the problem of how to secure a learner's attention 
and keep him at the learning task without outside interference, 
encouragement, or use of extrinsic rewards such as candy, grades, or 
adult inspired pressures. The programs changed the ERE "responsive 
environment", to a "teaching machine;" and the customary confounding 
postsession was eliminated. Controlled access to machines represented 
a change from the usual free-play use of START. A further confounding 
variable, present in many 'studies, --confounding teacher-class 
1 

Note: The use of the START machine was supported by the Mt. Vernon 

Public Schools. 
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differences with eKperiicental effect s, were unconfounded by taking 
subjects out of the^i- respective classrooms for treatment, and by 
having each class contribute equally to each condition. It was 
hypothesized that machine- treatment groups would be superior on 
criterion tests to no-machine groups; and that machines would not 
differ. 

Eighty-nine four-year-old children, 80 percent disadvantaged, 
from the 120 CDC subjects (see table 2.1), were randomly assigned-- 53 to 
ERE; .19 . to^ 8TART; and 17 to Placebo-control groups. Subtests (2) and 
(6) of the Harr Ison- Stroud reading-readiness test and a '•Vowel*' test 
were administered as pretests and posttests. Subjects received five 
programs in 17 11-minute sessions. The t-test showed no significant 
differences between groups on the Harrison-Stroud test. A two-way 
analysis of variance, (treatments by classes), of vowel-test gain 
scores showed overall differences between groups (F ■ 5.20) signifi- 
cant beyond the .01 level. The t-test showed both machine groups 
superior to the control group (t- 3.03 for the ERE; and t» 3.79 for 
START), both significant beyond the .01 level for a two-tailed test. 

Mean gains on the vowel test were 2.1 items for the ERE group; 

3.5 items for the START group; and -1.06 for the control group. 

Machine groups did not differ significantly. 

The reasearch hypothesis that program subjects would be superior 
to no-program subjects was supported; and the hypothesis that machines 
would not differ was retained. Gains were achieved without the post- 
session. Effects on the vowel test were not observed on the more 
general standardized test. The motivational devices maintained Interest 
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for the duration of the experiment. Subjects' behavior on machines 
suggests the hypothesis that the feasibility of one program for the 
majority of subjects deserves Investigation. Since the trend of 
differences was in favor of the more economical machine it is 
suggested that greater consideration should be given to developing 
programs for the more economical and easily available devices which 
are often given too little attention because they are eclipsed by 
the greater glamor of the complex and expensive computer. 



l.d: EAtly History of the Project 
Norman Eagle and Martin Bender 

The philosophy and the orientation of the Mount Vernon Childrens * 
Center was set forth in an undated and unsigned document prepared in 
anticipation of the organization of a new type of children's center, 
entitled: "The Childrens Center in Mount .Vernon, New York — A new 

educational institution in the nation." This position paper pointed 
to features which were to make the Childrens Center a new type of 
educational experience. Physically it was to resemble f*omethlng 
familiar to the people of the community whom it was to serve. A store 
front operation seemed to be ideal. Situated close to the inner city 
it encouraged mothers to play a role as vital as the teachers in the 
learning process. They were to be partners with the teachers In an 
educational venture which would enable them first to learn the educa- 
tional aspirations of their children and then actively help the children 
achieve them. The organizational aspects of the center were to be 
completely Independent of the public school organization because of 
the apparent fear that institionallzed education had not here-to-for 
been able to succeed with the inner city child. A modified and 
modernized version of the Montessori system was to be used in the 
program along with appropriate equipment and teaching tools. A pilot 
project based on these principles was started on a small scale in the 
Spring of 1965 with only 24 children and was conducted for five months. 
During the winter of 1965-66 the project was enlarged to 120 children 
who attended the Children's Center one hour per day. Also at 
this time at the Children's Center, there wag one ERE talking typewriter 
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teaching machine, fn April 1966 a proposal for external funding 
was submitted entitled, '*A Voluntary Pre-Kindergarten Language 
Development and Reading Program For the Entire Four-Year-Old 
Population of a City'" and in September, 1966 the Children's 
Center, along with an expanded program called The "Child Develop- 
ment Center" involving “120 children began operation. 

An examination of the proposal itself does not give an 
indication of what kind of language development program was to 
be used. As far as the reading program was concerned references 
were made to the utilization of the ERE "Talking Typewriter" 
teaching machine but there was no indication of the program itself, 
that is, what was to be taught. It therefore should not be surprising 
that no concrete language curriculum was used although Montessori 
approaches were usod. By November 1967 it became evident that 
systematic development of programs particularly for the ERE machine 
needed to be given highest priority. A team approach to program 
development was thus instituted. The team consisted of a programer, 
a reading consultant, the educational director of the project, and 
a research consultant. Conferences were held at weekly intervals 
in order to produce an overall approach to teaching of reading by 
the ERE machine using specific beginning programs. The programer 
was then expected to develop programs following recommendations of 
the committee. During the following week the committee then 
reviewed the effects of the programs in actual operation. It is 
probable that this method might have resulted in some effective 
programs if continued over a period of time. However it became 
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evident that a specialist in programed learning and reading was 
required for most efficient productivity. Furthermore very soon 
thereafter the educational director of the program was lost to 
the project which tended to forestall any further development of 
:;he language development program. 

Problems of automated instruction * Considerable difficulty 
was e?tperienced ^ith the operation of the machine « Breakdowns were 
numerous 9 resulting in many hours of down time and disruption of 
program scheduling, making it difficult to give children a specified 
nuoiber of exposures each week. Our eriperience shows that there was 
a higher percentage of down time at the beginning of the program 
but that this improved considerably as the year progressed. Another 
procedural element which violated a strict machine approach was a 
high degree of machine- technician instructional intervention. Techni- 
cians tended to use the intercom often to help the students 
through rough spots making difficult development of self- instructional 
programs . 

Suseot ibllitv to external pressure. One of the problems en- 
countered in this operation, and which would tend to be encountered 
in any public school system, was the degree of external pressure, 
and lack of appreciation of the fact that this was a research project. 
Under such circumstances it is obvious that it was impossible for the 
research program to proceed as a program separate and distinct from 
administrative policy and questions and problems of the larger 
school system. This separation and independence is a necesaary 
prerequisite for legitimate research in a public school system. 
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The original propot:al Included in it*s title "--For the Entire 



Fopulatinn »of a City." As will be seen the total number of subjects 
Involved in the study was 240. First grade enrollment for the city 
in September 1966 was 982 and in September 1967— 974. Thus^ it; Is 
estimated! ‘.bnly» approximately one-fourth of the children of the 
city were actually included in the study. The original intent of 
the project was more oriented toward demonstration than research. 
Therefore it was difficult to run the project as research. For the 
original project to have functioned as research would have required 
certain modifications. Research in education -ihould be concerned 
with the solution of persistant problems in education and these 
problems tied to specific terminal goals. However, the original 
proposal, while having certain laudable goals described in global 
terms was lacking in prior specifically defined goals on the one 
hand, and on the other inadequate specification of parameters and 
procedures. For example, the following are several verbatim abstracts 
from the original proposal: 

"The program proposed has two educational facts; 

1, "The pre-disposition toward school through an early 
successful learning experience." 

"The pre-kindergarten setting would emphasize the following 
features: 

3. The pre-kindergarten approach would be continous 
with the known expectations of kindergarten. It 
would initiate the children into social skills 
relevent for adjustment to kindergarten as well as 
language skills anticipated by kindergarten teachers 
as necessary." 

"Objectives: 

1. To demonstrate that a language development program 
£qi* £Q^x^«.yaar-old8 of one hour dally* over a twelve 
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month period can provide a common language experi- 
eace for subsequent public school kindergarten and 
primary schooling y to stimulate children toward 
Interest in writing and reading, and help those 
children desirous of writing and reading to begin 
to do so. . . etc. " 

Notice that the descriptions and objectives are defined in such 
general terms that it would be difficult to initiate or repeat any 
consistent procedure, a first requirement of research. How Is pre- 
disposition toward school measured? Or xdiat are the "known expecta- 
tions of kindergarten"? How 'Is "Interest In reading end writing" 



measured. 



And a further abstract: 



" Groupings 



Group A: 



Group B: 



Group C: 



Group D: 



Will participate in the one hour language 
development program and be exposed to the 

E .R. H . 

Will participate only in the Montessori 
oriented language development program but 
will not be exposed to the E.R.E. An experi- 
ence similar to the E.R.E. though non- instruc- 
tional in nature will be provided to anticipate 
any Hawthorne effect. 

Will participate only in Day Care recreational 
activities, not in either the language develop- 
ment or the E.R.E. programs. Special non- 
instructlonal activities will be devised to 
anticipate any Hawthorne effect. 

Will participate only in Day Care recreational. 



From the approximately 280 children who applied for admission 
to the Child Development Center (Day Care 4* Education Center) but 
were rejected randomly because of lack of facilities, approximately 
120 will be randomly assigned to four groups as follows: 



E: Will attend the Education Center one hour per 

day and participate in both language develop- 
ment and E.R.E. programs. 

P: Will attend the Education Center one hour per 

day but participate only in the language develop- 
ment program. The Hawthorne effect will be 
anticipated with the provision of an activity 
as in B. 
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G: Will attend the Education Center only for the 

15-20 minute E.R.E. experience and a non-inatruc- 
tional 45 minute play period. 

H: Will attend neither Day Care nor Educational 

Center program. In effect these will be ’’home” 
children. However, they will be administered 
criterion tests and will yield Baseline control 
data. Cooperation will be solicited from parents 
with a commitment to enroll the child in the summer 
Headstart program. 

The (Group A) "one hour language development program'* and 
(Group B) "Montessori oriented language development program" were 
probably Intended to be identical. Assuming that educational goals 
and procedures had been adequately specified, groups.A, B, C, and D, 
could have been the basis of an analysis of variance design. However, 
since each group is assigned to one teacher any teacher differences 
are confounded with treatment difference making results uninterpret able. 
(See pp. 26 -27,39-40 for suggestion toward overcoming this confounding 
difficulty) . 

Assuming again that each of the treatments were adequately 
specified, groups E, F, G, H, could serve as the basis for an analysis 
of variance. Furthermore, the teacher confounding variable is not 
present since all the groups come to the same teacher for one hour 
except for group H, which does not attend. In the actual execution 
of the project group G was ignored completely and there was much 
freedom in moving children from one group to another between groups H, 
F, and E, violating the random assignment assumption. The chief 
difficulty with the one hour program was that many parents felt it 
was not worthwhile to bring their children out for one hour only. 
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Summary 

Research la a public school must be la charge of research 
persooael with adequate tralalng. Such projects must be autoaoaous 
and aot subject to pressures of a aoa-research aature. Public 
schools tead aot to realise that research requires extremely close 
supervlsloa aad dlrectloa* It appears to be difficult for oae 
persoa* to be eagaged la aonoal school activities aad at the same 
time la research. 

2. The programs for a machlae must receive highest priority, 
--there must either be adequate programs or a persoa capable of 
produciag such programs. Characteristics of such a persoa are at 
preseat uaspeclfled but might perhaps iaclude a backgrouad la learalag 
aad a predlsposltloa toward use of machlaes. 

3. Cbjectlves aad Procedures of the research must be adequately 

specified. 
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2.0 Children's Center (CC) 



Physical Facilities 

The Children's Center was situated on the first floor of a remodeled 
three story residential house. At the entrance was a waiting room; next 
was the "Montessori" classroom; a hall, and last the '^machine room" In 
which the four ERE machines were stationed. 

Table i.l 

Number of Subjects and 'Groupings 



Childrens Center (CC) 



Time 9:00 


10:00 


11:00 


1:00 


2:00 




N 18 

Total 

Child Development Center 


18 

(CDC) 


18 


18 


18 


90 


9:00 - 11:30 


Classroom 


1 


2 


3 


4 




N 


15 


15 


15 


15 




12:30 - 3:00 
Classroom 


N 

Total 


15 


15 


15 


15 


12 



Controls (non attending) 
Grand Total 



30 

240 



Subjects 

Subjects were four years old or more but less than five by December 
31, 1966, and were randomly selected from the total pool of 300 children. 
However, many of them dropped out of the one-hour program after parents 
found out they were assigned to the one-hour program. This resulted In 
a last minute scramble to obtain sufficient numbers of children to 
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replace those dropping out. All late applicants were accepted and 
a number of control children were used to replace drop-outs from the 
experimental groups. The experimental groups could not therefore be 
considered a random selection. Replacements made at a relatively late 
date were not pretested. Fifty-five subjects. Including replacements 
remained In the CC by the end of the year. 

Procedure 

Each hour on the hour (9, 10, 11, 1 and 2 o'clock), a group of 
18 children arrived at the center and stayed for 55 minutes. 

The Classroom had one "American Montessorl" certified teacher, 
one "American Montessorl" trainee and one teacher assistant. As the 
children came In, each child was guided to the area chosen for him 
at that particular time. The majority of activities In the classroom 
were carried out using small groups and Individual Instruction. Besides 
teaching children to answer In full sentences, there were activities 
Involving the alphabet, numbers, counting, a minimum of singing, and 
some listening to stories. Reading readiness activities followed a 
linguistic approach. Since there was only one hour most of the time 
was spent In directed activity rather than In "play". At some time 
during the hour each child was taken out of the room to the talking 
typewriter. 

The Machine Room had four ERE machines, a technician for each 
machine and a "programer." Children were taken out of the classroom 
to the machine room for a 10 ■' 20 minute machine session and a ten 
minute postsession conducted by the technician. The postsession 
consisted of drilling him on \diat he had just had on the machine. The 
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nine and two o'clock groups (control) were allowed to ” free-type" 
on the machine for 20 minutes but were not given the postsession. In 
the free-type mode the child could depress any key which resulted In a 
recorded voice, called the "key voice," naming the letter of the key. 

No other programs were given control subjects. 

Initially all children, both control and experimental subjects, 
began with the free- type key-voice mode. The Intention was to move 
experimental subjects from the free-type mode Into Indlvluuallzed 
programs based on each subject's dally Interest as rapidly as possible. 

A number of subjects developed a method of finding the correct 
key quickly by using all fingers of both hands to touch and rapidly 
tap at random all of the keys without paying attention to program 
contingencies. The responses were thus mainly trlal-and-error. 

Although a few subjects were able to match visually the proper key 
with a letter displayed on the slide, none could find a key If asked 
to find a key without the slide In response to the voice only. 

In the middle of January, 1967 a change was made In procedures. 

The post session was eliminated for all subjects . The key voice 
was turned off much of the time for the so-called "control group" 
subjects. A set of reading-readiness programs already In use were 
adapted to the ERE machine. 

Initially several children showed hostile attitudes toward the 
new machine voice but this disappeared after a few sessions. Personnel 
attributed the hostility to a change from female to male voice. Subjects 
later appeared to prefer the male voice. This Interpretation Is 
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supported by results of section (4) where there was no evidence of 

other than friendly reactions to the voice. The programs are more 
fully described also in section (4) of this report. The CC subjects 
now served as Initial try-out for the programs being adapted to the 
ERE machine, programs which were later revised and used in the study 
reported in section (4). When no new programs were available as 
occasslonally happened, current ones were re-run. Beyond this, what 
treatment the CC subjects received was unspecified. Any results must 
be accordingly interpreted. 

Post testing. The Harrison-tJtroud subtest (2) --word matching; 
the Harr Ison-b croud subtest (6)— a verbal alphabet test; and the 
vowel test --testing knowledge of short vowel sounds, were administered 
as posttests in early June 1967- These tests are also more fully 
described in section (4) (p 38-39) 

Results 

Of the 90 children originally in the CC there remained at the 
end of the year 55 subjects available for posttesting. Table 2.2 
presents the Means and Standard deviations of scores made on the 
Harrison-Stroud subtest (2), the Harrison-Stroud subtest (6) and the 
Vowel Test. 

It was seen from table 2 when all no-program subjects (N«19) and 
all machine-program subjects (N**36) were compared, machine-program 
subjects had higher mean scores than no-prograra subjects on all three 
tests indicating superior performance of program subjects. The cause 
of the effect would have to be looked for in experiences encountered 
by subjects in: the machine and postsesslon treatment (first semester); 
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and experiences as a result of later being the proving ground for new 
programs* Differences! while consistently favoring the ’’machine 
subjects (taken as a whole) were not significant for both Harrison* 

Stroud subtests (2) and (6) but the difference between groups on the 
vowel test was significant at the .05 level (t • 2*50)! using a two* 
tailed test of significance and 53 degrees of freedom. No comparisons 
were made with the home controls which were not available for posttesting 
in June. 



Table 2.2 

Means and Standard Deviations of Posttest Scores of Children’s Center 

Subjects 



Groups by 


Harrison-Stroud (2) 


Harrison-Stroud (6) 


Vowel Test 




hour of 
attendance 


Mean 


S. D. 


Mean 


S. D. 


Mean 


S. D. 


N 


ERE (program) 














10 - 11 


14.7 


6.8 


24.1 


13.6 


20.4 


5.2 


13 


11 - 12 


14.7 


1.5 


28.4 


10.5 


21.9 


3.6 


10 


1-2 


18.0 


7.0 


29.9 


11.7 


23.4 


3.1 


13 


Total 


15.9 


6.4 


27.4 


12.4 


21.9 


4.3 


36 


CONTROL (no-program) 














o 

I 

o 


12.6 


2.8 


18.4 


11.6 


18.6 


1.5 


7 


2-3 


17.0 


4.2 


27.4 


10.7 


10.3 


2.2 


12 


Total 


15.4 


4.3 


24.1 


11.9 


19.7 


2.2 


19 



Discussion 

The Vowel Test consisted of specific learnings in the programs 
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concerned which Involved identifying vowel sounds in word context. 

While the differences between the combined Control groups and the 
combined experimental groups were significant only on the Vowel Test* 
the trent was consistent in favor of program subjects. This does 
indeed suggest that the differences were due to effects of the programs, 
since on the more general test differences were slight but non- signifi- 
cant. A limiting factor is the confounding of effects of the post- 
session given subjects during first semester with effects of programs 
given later. Thus, while the results consistently favored machine 
subjects they could be due partly to the postsession and should be 

accepted with reservation. 

Summary i Ninety f our-year-old children were assigned to five 
equal groups of eighteen subjects each, each class attending the 
Children's Center for one hour per day only. During this hour subjects 
were exposed to an "American" Mcntessori classroom; the (ERE) teaching 
machine; and a post-machine session. Two control groups received the 
Montessorl treatment but did not receive machine programs or a post- 
session. Three experimental groups received programs and a postsession 
first semester, and programs-only second semester. Results show' '.’.no- 
program" subjects had lower mean scores than "program" subjects on 
all three tests given: the Harrison-Stroud subtest (2) , the Harrison- 

Stroud subtest (6), and the Vowel Test Differences were significant 
only on the vowel test. The machine treatment is confounded, with 
the postsession and otherwise unspecified first- semester treatment 
variables. Differences in favor of machine-program subjects while 
consistent, could be due partly to the postsession. 
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3.0 The Problem of Experimental Design 

The combined operation consisting of the Children's Center (90 
children) and the Child Development Center (180 children) was run in 
separate, though adjacent buildings, and was partially supported in a 
mixed manner by Title I, New York State Education Department, and Title 
IV OE. The division consisting of the CC was the subject of the 
previous section of this report. The total operation including the 
CC and CDC, though supported by several funding agencies, was run as 
an integrated unit. This report, therefore includes a few facets in 
addition to those strictly of DE support because they are not entirely 
separable. 

Physical facilities ! The Child Development Center was on the 
first floor of a renovated high school building. Rooms were approx- 
imately 24 ft. square with high ceilings and an old appearance. Six 
classrooms each accommodated fifteen children at a time, one class a.m. 
and one p.m. 

Classroom background activities varied from "American Montessori" 
to modified "American Montessori" to "traditional." Although two non- 
Montessori teachers attempted to follow an "American Montessori" 
method, with Montessori equipment, the extent to which they achieved 
this goal Is open to question. 
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"Montessori” versus “'traditional" methods was one dimension of 
the study. The "Am^^rican Montessori" method used in the one class 
differed in at least one aspect from that in use in at least a few 
other places - the midwest for example. The manner of teaching 
Included the usual Montessori "three* step" procedure l.e - demonstra* 
tion - selection - recall - , but what is thought by some the most 
Important overall philosophy of the Montessori method was missing, 
i.e leading the child toward independence of inquiry with the teacher 
gradually receding into the background. Thus results would not be 
interpretable unless the "Montessori" method used were adequately 
specified. 

It was seen that the proposed comparisons of the original 
proposal were Montessori versus no-Montessorl and machine versus no- 
machine. A little serious examination of just what happens when one 
tries to differentiate between Montessori and traditional methods 
will reveal that in order to make a comparison using the four classes 
in this project, or for that matter using any number of classes, the 
variables existing in the classroom would need to be highly specified. 

In an ordinary classroom so many variables exist that it is doubtful 
whether it is possible to achieve any degree of specification. On the 
other hand, in order to make valid research comparisons. It is absolute- 
ly necessary to do so because results might be caused by or confounded 
with any number of unspecified, or even if specified, uncontrolled vari- 
ables. Notice the careful attention researchers in psychological 
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research take to ensure that alternative hypotheses cannot be used to 
explain results. Unless each variable Is specified and carefully 
controlled, the results cannot be clear. In a classroom setting where 
treatments are administered by non-researchers, or even where two highly 
prescribed and Isolated tasks are taught la a classroom by conq[>etent 
researchers. It Is extremely difficult If not Impossible to fully specify, 
and control all of the variables, though essential. Thus, any con^arlson 
of two classroom ’’methods" must always be questioned. 

This section was an attempt to spedlfy the Montessorl and traditional 
methods and is a record of the outcome and the reason for the direction 
the research took from this point on. 

There follows first a description of the Montessorl approach as 
given by the CIX! personnel, then an atten^t at polarization and last 
the results of the attempt at polarization. 

The "American" Montessorl Approach as given by CC and CPC 
Teachers and the educational director . 

a) never let child risk failure - have him move at 
his own speed. 

b) environment - structured on three part lesson 
plan, as an example. 

c) all materials must be replaced by child where 
obtained. Fuzzels, etc., all carried In a 
structured way. Originally shown as “roup 
demonstration. Chairs carried, pushed In, 
etc., all structured. Ground rules firmly 
established so that chkld knows reason for 
rule - misinformation never permitted 

a) balance of teacher-pupil relationship - child 
making match with other child; "budy" system. 

e) noise level at minimum-respect for autonomous 
work building up the lev..^! of concentration of 
child In terms of expanded time element. 

Group and Individual lessons should be extremely flexible. 
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The teacher must at all times be moving In a way 
as a model for child behavior. Coi \3istency of 
performance — trust in the Intrinsic capability of 
the child-- (this we truly believe:) — completely 
structured In terms of material placement. From 

this point of view the child* s potential is limitless 
according to Individual ability. The teacher is 
the "non-teacher" taking cue from child whenever 
possible. We are convinced that the child's 
potential is merely a reflexation of the 
potential exhibited by the teacher's positive 
sanctions. Negative sanctions at a minimum 
established by ground rules. Information elicited 
in a way so that child never risks the failure 
syndrome ; Our goal is not just learning, it is a 
love of learning we are trying to engender, and 
hopefully we feel we are succeeding. Our 
parents and our children and our teachers work 
as a team toward this end. We feel the proof 
is "in the pudding" -- the recipe can always be vr « 
Improved - and we are constantly aware of new 
techniques but never sacrificing consistency 
of purpose. 

The children come in, hang-up their coats by 
themselves, go to the shelves and choose some work. 
Each works individually, returning his material 
when he is finished and replacing It with some 
other material of his choice* The teacher 
circulates at this time to reinforce specific 
learnings Involved In the materials. 

While half of the group is at the bath- 
room, the teacher takes the other half (nine or 
less) for a lesson at flannel board or other 
bulletin board In classroom. Each child 
participates by turn e.g, each child flashes 
light on several letters of the alphabet on 
bulletin board while, the group names the 
letters. 



1 

The Montessorl Approach; an attempt at polarization. 

In the Montessorl approach activities are designed so as 
to highlight or abstract the essential elements or principles to 
be learned; thus each activity tends to have a single educational 
purpose and the activity Is focused so as to minimize Interference 
with this purpose. In the enrichment approach, activities are 
generally designed so as to accomplish multiple purposes, to 
provide opportunities for a variety of different learnings; 
activities tend to be less structured and focused, so as to allow 
different children to learn different things from the same activity. 

These contrasts are clearly seen In the divergent treatment 
of block play In the two approaches. In the Montessorl approach 
a particular block activity may be intended to teach the ordering 
of objects according to cross-sectional area. In this case, the 
blocks will be of standard length, color and shape, varying only in 
cross-section; and the child will be guided to use the blocks only 
in a way that Involves ordering them according to Increasing cross- 
sectional magnitudes. In a typical enrichment program, on the 
other hand, children may play with wood blocks differing in a 
number of dimensions and different children may be pursuing quite 
different purposes. One child may. In fact, be ordering them 
according to cross-sectional area, but another may be ordering them 
according to length, and others will not be ordering them at all 
but will be experimenting with balance, with the construction of 
various forms, or with Imaginative play In which the blocks repre- 
sent trucks or houses. 

1 The report Is Indebted to Carl Berelter for aid in the formulation 
of this statement 
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The same contTiasts, however, may be applied to laaguage 
programs, even though the beginning Montessori method has not 
traditionally Included a language program. The Montessori language 
approach would be derived from an analysis of language concepts 
and skills; what must a child learn 1 a order to employ a given 
grammatical form meaningfully; what must he learn In order to 
understand the nature of opposites, of verbal analogies, of Inclu- 
sive class names, etc.? Then structured activities would be 
devised, each of which brought into prominence one of these 
critical elements of learning. The enrichment approach, on the 
other hand, would seek out those types of experiences that 
would stimulate language behavior generally and which would 
provide diverse opportunities for the development of expressive 
and receptive language, for the learning of many different concepts 
and linguistic forms. Role-playing, puppet play, use of telephone 
conversation, and diversified language games, story-telling, story- 
llstenlng, field trips and their discussion, picture discussions, 
etc. would fit the requirements of the enrlchnmint approach. 

For the Montessori approach. It Is Intended to make use of 
the analyses of language tasks and some of the activities pre- 
sented by Berelter and Engelmann in their book. Teaching Disadvan - 
taged Children In the Preschool , and their booklet. Language 
Learning Activities for Disadvantaged Children . Although their 
specific procedures are not the kind that would ordinarily be 




24 




associated with Montessorl methods, their analysis of language 
skills Into specific learning requirements and the focussing of 
each activity upon a specific learning objective are consistent 
with the distinguishing features of the Montessorl approach noted 
above. The rationale for the curriculum, In other words. Is com- 
patible with the Montessorl approach; Implementing It within the 
context of Montessorl education, however, will require the develop- 
ment of activities that provide for more Individualization of 
learning activity and for the Integration of the language learning 
activities with the other learning activities making up a Montessorl 
program. 

In order that a true distinction between the Montessorl 
and "enriched" conventional classes will be maintained the follow- 
ing procedure will be followed. Two leading Montessorl specialist 
consultants will be asked to list all possible activities in a 
pre- kindergarten program. They will then be asked to specify 
behavlorally the treatment of this activity from a Montessorl 
viewpoint and from a conventional viewpoint. (See example of 
block usage above). 
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Results of attempt to polarize Monte ssori an d traditional methods 



In attempting to polarize or Isolate the differences between 
Montes sorl and traditional methods It soon became apparent after consult- 
ing numerous persons that It likely would prove impossible to obtain any 
great degree of consensus. Both the traditional teachers and the 
Montessorl teachers refused to be categorized and claimed components of 
both poles as their own. A typical reaction was "but this Is my 
method -- 1 pick the best from all of the methods and incorporate them 
Into my teaching." 

A question of experimental design 

The attempt to polarize the Montessorl and traditional methods 
indicates clearly the confounding presence of unspecified, uncontrolled 
variables in classroom-situational experiments where the classroom is 
the unit of comparison. In an ordinary classroom so many things go on 
that it Is not possible to specify all that goes on. Thus, when there 
are twenty teachers In a study, (all of them likely to be unsophisti- 
cated In research methods)* and twenty similar teachers who are supposedly 
using another method, numerous alternative hypotheses can be given 
since the factor of primary Interest may be present along with many 
other unspeclflcid classroom factors. The experimental factor is 
confounded with either teacher effect or any of a host of other 
uncontrolled factors. Such was the case In the original design 
comparing two Montessorl classes and two traditional classes (an M of 
four -- too small for convincing results) so that Montessorl versus 
"enrlchment"treatments were confounded with teacher and class differences. 
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In that design it would be necessary to rigorously specify, polarize 
and control all activities and balance or eliminate all but the essential 
elements in the dicotomy, but such specificP'-ion was shown to be hardly 
possible, and even if it were, would so alter the basic composition 
of the classroom that it would no longer be considered the "method.” 

To overcome the problem the following design was used. Each class 
contributed equal numbers of subjects to each treatment condition. 
Individual subjects were taken out of the classroom for treatment. 

In this way each class represented a complete replication of the 
experiment so that teacher or class differences were randomized and 
could be controlled in the analysis, ano teacher-class differences 
were not confounded with treatment effects. In this desigh it was 
not necessary to specify rigorously or control classroom activities. 

It now actually became desireable to introduce some variations in 
order to increase generalizeability of results and interpretations. 

The following section reports a study based on this design. 




4.0 Effect of Machine -taught Beginning Reading on Fre-klndergarten 

Children 

Teaching machines have been hailed by some as the revolutionary 
and long-awaited panacea for all educational ills, though little 
evidence exists to support such a view. It appears some are mistaking 
a wished -for event for an actual happening. The evidence in favor of 
teaching machines or programed instruction over teacher Instruction 
is slim Indeed. What evidence there Is, is often confounded with 
teacher or class differences; with pre-sessions, post-sessions, . 
Hawthorne effects, etc. Differences between experimental and control 
groups (if Indeed there Is an experimental design at all) are often 
slight or non-existent. Where substantial differences are reported 
they may be attributed to alternative hypotheses. There is a need for 
straight-forward rigorously controlled testing of systems (Klausmeir 
and Goodwin, 1966) which will permit interpretation of results and 
replication by others Instead of relying on blown-up claims of 
advertisers. 

There are certain aspects of the field of educational technology 
which are relatively satisfactory when properly used: language labs, 
movie films, closed circuit television, workbooks, textbooks and story 
books. The area which is not satisfactory, is that segment of 
technology which periodically claims to have made instruction automatic, 
one sees advertisements by machine manufacturers of "automated" systems 
for instruction and programed booklets purportedly giving the ability 
to provide unmonitored self-instruction. However, the actual state of 
affairs at present Is that no Instructional system exists which can be 
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classed as completely automatic. Some machines could be said to be 
automatic with respect to certain limited mechanical functions but 
they generally lack adequately developed or proven programs. Quite 
often the system is merely an adjunct program consisting of tape 
recorders, projectors, and all sorts of paraphernalia requiring an 
expert or full-time attendant to operate the system. As for programed 
booklets the situation is similar. Alleged self-teaching programs 
actually require the presence of a teacher to start off the child, or 
to urge the child to continue the program (Roth, 1963). While the 
use of such partially automated systems is not being criticized, 
claiming more for them than can be demonstrated is being criticized, 

"Automated*’ instruction as here defined should require no 
external assistance or encouragement at any stage of learning. In this 
respect, ordinary story books are about the only automated instructional 
devices in existence at present. Of all commercially available programt 
it would be difficult to identify one which achieves "automation." 

Completely automated instruction would yield certain advantages. 
Teachers could become instruction specialists, instead of administrators 
Once an effective tested sequence is found, it can be repeated an in- 
definite number of times. Certain topics which tend to be evaded by 
elementary teachers (Bereiter, 1967) could find their way into pre- 

kindergarten and kindergarten classes. 

The present study was designed to test the effect of a set of 
programs purporting to achieve a degree of automation with respect to 
reading-readiness activities accomplished chiefly by use of programed 
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fflotlvat lonal devices . 



**We"Are-The-Vowels*' Is a series of twenty programs 
designed to teach pre-school children a measure of reading ability. 

They were designed to be self-teaching and automatic or semi-automatic, 
depending on the machine they are used with. A book version could 
allow parents or teachers to take place of the machine. Instructional 
rationale is based on hlgh-lnterest programing sufficient to sustain 
®®l^*lnltlated use of the system. 

A linguistic ^roa c h Is used. The linguistic method was developer 
to overcome the basic weakness of the whole-word method which In Its 
pure form Ignores spelling rules, thereby imposing too large a memory 
burden on the young learner. The phonl .: method teaches word-rules 
which the whole-word method does not but in the phonic method there is 
the assumption that separate sounds can be put together to form words 
(illustrated by the familiar "Kuh ah tuh - put them together and they 
make cat") . in the linguistic method on the other hand families of 
words are used to teach sounds and spelling rules. 

While the present system is a linguistic approach, it differs from 
present linguistic methods in that: vowels are taught first and 

consonants secondarily; learning of sounds is emphasized instead of 
merely learning to distinguish printed letters or associating symbols 
to "already- learned sounds," adheres to the principles of self- teaching; 
and utilizes story programing for the purpose of motivating the leamei 
It is expected that the stories used will be found to have many addition 
«1 cultural and intellectual benefits to the student. 
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The Vowels Versus Consonants * Present linguistic methods derive 
from Bloomfield and Bernhardt's (1961) "Let's Read". Word families 
are taught with the short a in them, but the a is retained too long 
before moving on to the next vowel, until the a is over learned, 
violating principles established by Harlow (1959). In the "We-Are* 
The-Vowels" programs all five short vowels are Introduced at the 
beginning, while consonants are taught incidentally since they are 
consistently spelled and therefore easier. 

Necessity of learning sounds not just symbols . Some authors of 
reading materials appear to assume that the learner simply learns 
associations between printed symbols and sounds, sounds which he has 
learned previously (Frels, 1964.) But there is a possibility that 
learners may not previously have learned to discriminate certain 
sounds required for decoding printed words and required before an 
association can be established between a sound and the symbol. While 
present linquistic methods appear to be effective in teaching reading 
it is believed that children learn inadvertently these needed discrimina 
tions during unspecified auxiliary activities provided by the systems 
and so the process escapes notice. In the present system learning of 
sounds is deliberately taught. 

Embedding all teaching materials intrinsically in stories is the 
single most effective motivational device utilized and makes the "self- 
teaching" concept workable, (although the addition of certaih games 
has additional effect) . 

Machine delivery of stories makes it possible to eliminate the 
requirement of a controlled vocabulary, long a standard. The commonly 
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ttfed methods restrict the vocabulary to what Is sometimes called a 
"first grade" vocabulary; or to consistently spelled words; or In the 
eicperlence approach, to words the child uses. This restriction Is 
necessary for every formal method (except the present one) because In 
every method the child must read each word In the text. In the early 
stages of learning to read the child can read only a few words. It 
will be a long time before he can read the full range of vocabulary 
he Is able to understand. For a long time reading will be hard work 
and the only satisfaction he can derive from It, If any, Is the 
satisfaction of mastering something which Is apparently valued by 
adults. If he values reading at this time that Is why (Berelter 1967). 
Children who somehow fall to detect this adult- Inspired "value" are 
denied even this motivation, and these are the children who will need 
to learn reading skills most . 

In this system the machine could be considered as a tool enabling 
the child to "read” the first story and eveyy story thereafter entirely 
by himself. The child is held responsible only for the words he can 
read, but, because the machine fills in and tells him the words he can't 
read he is exposed to the full range of vocabulary that he is capable 
of understanding from the very first program. In fact, a few "big" 
words are thrown in, the meaning of which he can derive from the 
context, in order to stretch his vocabulary -- a happening which all 
present methods (except the home-on-daddy's-knee-method) avoid like 
a hornets' nest. The Interesting thing Is that children learn these 
"big” words as easily as any others according to observations made 
while using the present programs. The I.T.A. overcomes this restriction 
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perhaps a little earlier in the course of learning to read than some 
methods, that is, once the 44 letter code of the X.T.A. is broken the 
child presumably can read any word he can pronounce, but there is 
still a long period in which he can not read Interesting stories 
because of his little skill. The resulting frustration mentioned 
above may be a factor in developing distaste for reading, present in 
many poor readers or non-readers. 

Pictures are used sparingly. Bender (1965) has shown that 
pictures did not have a facilitating effect and in fact were detri- 
mental in early stages of learning a sight vocabulary. It was hypothe- 
sl?;ed that the decrement was duv». to the distracting effects of pictures 
Since no published contrary evidence was found it appeared advisable 
to use pictures with discretion only to Illustrate a specific point, 
or to increase motivation 

Program contingencies . The first five programs used in this 
study taught the following items specifically: the sounds of "a, i, 

u" separately and in words; and - "an in un at it ut". 

The Machines 

The ERE machine (Edison-Responsive-Environment) or the "Talking 
Typewriter” was the result of the work of 0. K. Moore. He used an 
electric typewriter to teach children to read. In the first stage, 
the child was allowed to explore the keyboard at will. He could tj^e 
any letter he wanted to. Each letter he typed was named by an 
attendant standing by. As soon as the child had explored the keyboard 
for a sufficient length of time the attendant switched to a second 
stage in which the child was required to type letters called out by, 
the attendant. By means of a hand held electric switch the keyboard 
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was locked until a correct response was made. Eventually the child 
was expected to progress to taking dictation and copying sentences. 

Each session lasted about 20 minutes, or less If the child decided 
to terminate it. The machine session was followed by tdiat could be 
termed a "post session" in which one pupil and one teacher spent a 
considerable time together In additional practice with letters, 
writing, etc. The post session was an important integral part of the 
method. 

The "Talking Typewriter" or ERE machine is an attempt to computer- 
automate Moore's concept of a "responsive environment". The machine 
performs many operations automatically but an attendant is required 
to correlate the projector and magnetic card to initiate the sequence 
and to monitor the child's activities. 

The machine consists essentially of four displays: a typewriter, 

a slide projector with a ten Inch screen, an esdilbltor card with 
pointer, a sound track for the card, and a sound tract for each 
typewriter key. The four separate displays are controlled and 
sequenced by computer-read magnetic codes previously placed on the 
back of the exhibitor card by the attendant. The machine Is approxi- 
mately a four- foot cube and weighs perhaps 500 pounds. The typewriter 
keyboard side of the machine extends Into a sound-proofed booth where 
the learner sits to operate the machine. The machine requires an 
attendant, and is oeml- automatic. 

The START (story- telling-automat Ic-readlng- tutor) machine was 

built to implement the "We-Are-The-Vowels" programs In a free-play 
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home setting, the machine was approximately 2X2 feet and weighed 
perhaps 20 pounds. The machine was activated when the child sat on 
the machine's seat. It presented an Integrated audio-visual program 
by the reellng-unreellng of a scroll behind a lighted window. It was 
capable of having simultaneously a changing visual display and a 
running auditory commentary. In operation, the program stopped at 
Important points and called for a response from the child which was 
made by touching a specific part of the window. A correct response 
resulted lA; (forward movement of the program. An Incorrect response 
turned the display-window light off, and made the machine Inoperative. 
In that case. In order to proceed, the child had to depress a button 
on the machine (for from 0-2 seconds) before the program started up 
again. The latter feature was designed to discourage trlal-and-error 
responding. 

A reverse lever permitted the child to replay any part of the 
program or to return It to the beginning. If the child anticipated 
a correct response the machine merely clicked and moved on. Depressing 
fewo response panels simultaneously turned the light off in the window 
same as for an Incorrect response. In the center of the display 
window was a spot slightly larger than word slse that was more brightly 
lighted. The sound of each printed word was synchronized with the 
entry of Its printed counterpart Into that lighted spot. This In 
Itself was considered to have some teaching effect. The audio-visual 
tapes were an Integral unit and could not become unsynchronized. No 
attendant was required except to determine order of subjects running. 
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Summary 



Moore's original concept was that of a "responsive environment" 
in \^ich the child controlled the environment and the environment 
simply responded to him. By having an attendant order the machine's 
response modes Individually for each child, the child was supposed 
to acquire by discovery the ability to read. Apparently a number 
of children did learn to read but there were several serious defects 
in the design of the investigation. His subjects were probably of 
above average Intelligence, but most inq>ortant, all of the effects 
observed could have been due to the uost session which was conducted 
on a one-to-one basis with a teacher. Without proper control subjects, 
and elimination of the post-session, it can not be said that the 
machine alone did the teaching. 

In the present stu<fy, there were two In^ortant modifications 
in the use of the ERE machine: the post- session was eliminated; and 

randomly assigned placebo controls received the same treatment except 
for the machine treatment. Furthermore, a basic difference existed 
between Moore's approach and the programs used in this study which 
had the effect of changing the ERE machine from a so-called "respon- 
sive environment" to a teaching machine. This was predicated on the 
assumption that the programmer knows better than the child what he 
should learn (Bereiter, 1966). All experimental subjects were 
exposed to the same "linear" programs. 

There was also a difference between the free-play setting in 
which the START unit was Intended to be used, where the machine was 
always waiting for him -- all he had to do was to sit on the seat 
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and operate the system — and the present experiment in which 
subjects used the START machine only when the researcher called 
them. What difference this would make was unknown. It is likely 
that the variation in amount of time spent by students would be 
greater in the free-play situation* particularly in a school 
setting. Overall learning affected by the amount of time spent 
would show greater variance in post- test scores. 



The present study was designed to test the effects of the 
"We-Are-The-Vowels” system used with two teaching machines. The 
main questions asked of the research* either formally or informally 
were the following: 

1. What hypotheses are suggested by observing children in 
the experiment? 

2. What happens when a program used with one machine is 
adapted for use on another machine? 

3. What effects on specific and general reading tests can 
be observed? 

4. Can ERE machine effects be observed on criterion tests 
when "post- sessions" are eliminated (most uses of the 
ERE machine include a post session). 

5. What hi^otheses can be made for possible comparisons of 
characteristics unique to each machine. 

The research hypotheses were: 

1. Both machine group means will be significantly superior 
to the control group on the Vowel achievement test, 
with no observable difference betwe.en groups 
on the Harrison-Stroud general reading readiness test. 

2e There will be no difference between ERE and START group 

means either on the Vowel or Harrison-Stroud tests, in line 
with the contention that "pregrams" not machines are 
paramount . 
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Subjects 

One-huadred children attending eight classes at the Child 
Development Center, of xdiom approximately 80% were In categories 
5, 6, 7 of the Warner Scale, and 20% In categories 1 through 4 were 
in the pool. At the time of the experiment (May 1 « June 10) 
subjects were between 4:4 to 5:4 years old. All subjects had 
attended Fre-k classes since September, 19v,J. Children with 
severe handicaps, chronic absenteeism, or who were untestable were' 
not Included. This population could be considered somewhat above 
average for a disadvantaged population because of these selection 
factors. The Internal validity of the experlipental design prevents 
this factor from biasing results however, but It does tend to reduce 
general Izablllty to more disadvantaged populations. 

Background classroom activities were of two t}^es; Montessori 
classes modified to Include language development training of a 
somewhat more directed type than one would expect for a Montessori 
classroom; and classes characterized by an "enrichment" program. 
Attendance at school during the year would be expected to make 
subjects relatively less timid In a new situation or when first 
introduced to the machines. 

Tests 

Subtests (2) and (6) of the Harrlson-Stroud Reading Readiness 
Test were used. Subtest (2) was a 3D Item word matching test. 
Subtest (6) was a 42 item letter recognition test. 
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Subtest (2) - word matching- A word was printed in a small 
box and four similar words were printed in a long box at tho right. 
The child was asked to match the word in the small box with one of 
the words in the long box. 

Subtest (6) - letter recognition^. All the letters of the 
alphabet, in both upper and lower case, were printed on white 
cardboard. The letters were presented to the child by an examiner 
who pointed to each letter and asked the child to name the letter. 

The Vowel Test was a 40 item test. Five items were matching 
items in which the child was asked "which letter looks like this 
one?"; there were five letter identification items and twenty word 
identification items which required recognition of the short vowel 
sound used in the word. While the entire 40 item test was admini* 
stored, ten items net used in the programs were not used in scoring, 
resulting in a 30 item test. 

Procedure 

^he Harrison-Stroud Reading readiness subtests and the Vowel 

r 

achievement tests were administered toward the end of April, 1967. 
Children who were untestable because of absenteeism or handicap were 
excluded from the population pool. One-hundred subjects from the 
eight classrooms were in the final pool. 

Each class contributed equally to each experimental group . 
Slaking each class, within limits, a rei^lication of the experiment , 
and tending to make differences between classes or teachers a 
random variable, thus eliminating the confounding of these effects 
vith treatment effects. That is, where a few classes as a whole 
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are assigned to treatments, one cannot tell whether effects are 
due to differences between teachers or to treatment effects, a 
problem overcome by the present design. 

Subjects were assigned as follows: Sixty subjects received 

the Vowel programs on the ERE machines,: twenty subjects received 
the Vowel programs on the START machines, and twenty subjects 
received no machine experience or programs but had stories, not 
necessarily the I'^ame as on programs, read to them by a teacher 
assistant. 

ERE method for Introducing a child to the ERE machine Is 
contained In Appendix A. Programs were presented In the following 
order: 000010112102342345 . *’ 0 ” Indicates free-type 

session, an Integral aspect of these ERE programs. Subjects were 
given one trial each day or once through one program of about 
10 minutes. Records were kept of amount of time spent by subjects, 
number of strokes, and other behavioral manifestations. 

The START method followed closely that outlined in appendix Av 
P rograms were presented (one each day) in the following order: 
11111221231234123453 . Time and behavior records 
were kept as described for the ERE machine. In addition to the 
records kept for the ERE group, a record of Incorrect responses 
was kept. 

START program numbers correspond to the same nuinbers on ERE 
programs except for "0" - a free- type session, for which there was 
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no START counterpart. 



Children in the control group were taken to a small quiet room 
by an assistant, where one or two stories (not necessarily those on 
machine programs), were read to the children, pictures displayed 
and discussions held. 

All subjects v^ere post-tested with the same tests used as 
pretests by the. same persons giving the pre-tests. Children in the 
three conditions were randomly distributed among the testers. 
Results 

A total of 89 subjects remained in the final analysis; 53 
subjects in the ERE group, 19 subjects in the START group and 17 
in the control group out of 60-20-20 respectively. Eleven subjects 
were lost due to absence for the post-test. Attrition is assumed 
random . 

Table 4.1 presents the results of the analysis of variance for 
th» pretest-posttest gain scores on the Vowel test, which showed an 
F value of 5.20, significant at the .01 level indicating overall 
significant difference.;^ between means. 

A t-test for the difference between means of the ERE and 
control group (t* 3.03) is significant well beyond the .01 level 
for a two-tailed test with 67 degrees of freedom indicating 
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Table 4.1 



Analysis of variance of gain scores (pretest to posttest) on the Vowel 

test 



Source 


SS 


61 


MS 


F 


Treatments 


198.9973 


2 


99.4986 


5.20** 


Blocks (classes) 


66.1258 


7 


9.4465 




Within 


1512.3825 


79 


19.1441 





** F of 4.92 significant at the .01 level. 

superiority of the ERE group over the control group. A t-test for 
the difference between the means of the START group and the control 
group (t*3.79) Is significant well beyond the .01 level of signifi- 
cance for a two-talled test with 34 degrees of freedom Indicating * 
superiority of the START group over the control group. A t-test 
for the difference between the means of the ERE and START groups 
(t-1.34) Is not significant at the .05 level of significance though 
the trend (Table 4.2) is that the START group had a higher mean gain 
than the ERE group. 

The differences here reported are not apparently due to 
differences In basic ability If one may judge from both the Vowel 
and the Harrlson-Stroud pretest scores as seen In Table 4.2. Mean 
gains on the Harrlson-Stroud test for the ERE group was 3.92 Items; 
for the START group 5.06 Items and for the control group 6.47 Items 



Table 4.2 



Means and Standard Deviations of Scores on Tests 



Pretest 


Po&ctest 


Difference 


Mean S.D. 


Mean S.D. 


Mean S.D. 



ERE (n-53) 


Harrlson-Stroud 


(2) 


16.42 


6.93 


17.00 


7.37 


.56 


5.11 


Harrlson-Stroud 


(6) 


18.13 


13.83 


21.47 


13.61 


3.34 


5.90 


Total 




34.55 


19.45 


38.47 


19.30 


3.92 


7.93 


Vowel Test 




20.57 


4.29 


22.62 


3.92 


2.06** 


1.55 


START (n«19) 


Har r 1 s on " S t r oud 


(2) 


16.33 


6.71 


17.11 


7.02 


.78 


5.55 


H^rrl^on-Stroud 


(<5) 


18.22 


11.88 


22.50 


12.68 


4.28 


5.41 


Total 




34.55 


16.64 


39.61 


19.26 


5.06 


9.08 


Vowel Test 




19.47 


3.84 


23.00 


3.67 


3.53** 


3.79 


Control (n«17) 


Har r 1 s on* S t r oud 


(2) 


16.06 


5.58 


18.76 


4.17 


2.70 


5.50 


Harrlson-Stroud 


(6) 


20.00 


13.20 


23.76 


11.62 


3.76 


6.82 


Total 




36.06 


17.08 


42.52 


14.07 


6.47 


6.94 


Vowel Test 




22.29 


4.42 


21.23 


3.59 


-1.06** 


3.25 


Harrlson-Stroud (2) 


— 30 


Items 


**Slgnlf leant at .01 


level -• 


•machine 



groups compared with control group. 

Harrlson-Stroud (6) -- 42 items 



Vowel Test 



30 Items 



for the 72- item test. The t-test showed that the trend of differencei 
in favor of the control group over the ERE and START groups on the 
Harrison-Stroud pretest to posttest gains did not approach signifi- 
cance. It could be said the loss by control groups on the Vowel 
test was due to relatively higher scores on the pretest > an inter- 
pretation which does not agree with results of the Harrison-Stroud 
test scores which show relatively higher, but non- significant gains 
made by the control group. The loss by the Control group on Vowel 
pretest-posttest gains was similar to that observed in another 
study (Bender, 1966) where subjects were retested before substantial 
machine exposure had been given. It appears reasonable to believe 
differences in favor of machine groups are genuine. 

From Table 4.3 it can be seen that START subjects spent slightly 
less time per day than ERE subjects but that the total time spent 
by START subjects during the experiment was slightly more (6.1 min.). 

Table 4.3 



Mean Number of Dally Exposures and Mean Total Time Spent per Subject 





ERE 


START 


Mean total time per subject 


183.90 


190.01 


Mean number of days exposure per subject 


15.8 


18.47 


Mean time spent per day (trial) per subject 


11.62 


10.29 



ERE subjects missed slightly more days than START subjects 
which could be attributed to less Interest or to the more frequent 
break-dowLis of the ERE machine. The slightly longer time spent per 
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program may be a reflection of the fact that there was a delay on the 
ERE machine of as high as two seconds after the machine finished giving 
an instruction, before the subject could depress the proper key, and 
vice versa, resulting in slightly more time required to get the same 
amount of material through the ERE machine than the START machine. 

A factor that '^ould have slightly affected the total amount of time 
was the fact that six girls and two boys showed anxiety reactions appar- 
ently to the general feeling of being left alone in the ERE booth. Since 
children could leave if they wanted to several terminated a few sessions 
early, resulting in less time. Apparent timidity disappeared entirely 
by the tenth day, however. No subjects displayed anxiety reactions to 
the START machine which was not enclosed in a booth. 



Table 4.4 shows that START subjects began with program 1 while ERE 
subjects began with a free- random- type mode or "no-program" --standard 
practice on ERE. 

The programs called for verbal replies by children. Responses to 
requests by the machines for verbal responvses was quite varied. Most of 
the children answered the questions, nodded heads or talked back to the 



Table 4.4 



Average tine spent on each program 



0 



1 



2 



3 



4 



5 



START 



12.02 8.12 9.95 10.27 12.11 



ERE 



8.79 14.58 11.95 12.65 10.00 14.13 
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machine. The amount of verbal responses appeared approximately the same 

for both machines. Children were generally quite friendly to the machine 
voice and tended to treat It as personal to themselves. 

The ERE machine can be programmed to repeat an auditory stimulus at 
Intervals until the subject types a response. Sometimes subjects told 
the voice to be quiet. At other points in the program* where the machine 
had not been programmed to repeat the auditory stlmiUus* subjects sometime 
forgot the last word spoken by the machine. They were thus encouraged to 
engage in trial-and-error search since there was no way for the subject 
to have the machine repeat the last phrase* The START subjects had a 
reverse lever and were able to replay any such section at will although 
few subjects learned this contingency in the short time of the experiment. 

The educational significance of the treatments is best seen if one 
notices that In slightly more than three hours distributed practice 
(18 ten-minute sessions) subjects were ible to score an average gain of 
2.1 items for the ERE group and 3.5 items for the START group. While it 
Is difficult to make meaningful con^)arlsons between a teacher and the 
machines as to teaching effectiveness, It is believed that the gains in 
this study compare favorably with what a teacher would have achieved in 
similar time. Before the experiment It was believed that machines would 
be relatively Ineffective and that It was premature to conqpare a teacher 
with the experimental groups. Future Investigations, therefore, should 
Include a teacher- taught control If possible. 

Discussion 

A limitation on the study Is the extent to which the results can 
be generalized to other populations. Subjects were a "selected under- 
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population by virtue of the fact that only those whose 
parents were sufficiently interested initially, and, after seven months 
to voluntarily bring them to the center, were included* They had seven 
months of what was essentially a regular school kindergarten experience. 

Another limitation is the fact that the criterion test used was 
specific to the subject-matter taught on the programs. This was done 
deliberately to augment observation of program effects. On the other 
hand, the skills tested for --the short vowel s jnds-- are usually 
considered of second-grade- level difficulty rather than the preschool 
level of the subjects of this study. Long-range effects of the treatments 
on reading ability must await assessment by other studies. 

Another apparent limitation is that the project director may have 
had an interest in seeing START show up superior to the ERE machine 
(though both programs were authored by him). But subjects were taken to 
the machine and tests were administered by others. Further, while 
researchers are often highly biased in that they expect or desire certain 
outcomes, who is sufficiently unbiased to pass judgment on the bias of 
another researcher? Productive research is not conducted by elimination 
of opinion and bias but by rigorous control, adequate specification of 
procedures and reproducibility of results. So also the present study 
must await replication by other investigators. 

A difference between means of the machine and control groups was 
hypothesized, but the difference between machine groups was not expected. 
The ERE machine, while prone to break down, had better sound quality 
than the START machine and thus was expected to result in better sound 
discrimination training if a difference would be observed. The trend 
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nofcetl is in the opposite direction. 

The postsession, it is argued, confounds the results of some studies 
using the ERE machine. In this study of the ERE machine there was no 
postsession. It is not known whether there are any other formal evaluation, 
studies involving the ERE machine which did not include a post session, 
showing similar gains —with perhaps one exception (Gotkin and McSweeney 
1967)-- if theirs is considered evaluational. Effects observed could 
not be the result of effect of teacher in the classroom since an equal 
effect could be assumed on the control group. 

Among teaching machine enthusiasts there is a tendency to think in 
terms of tailoring instruction to each individual student. Machines do 
permit individual progress and give each student equal attention but the 
reality of individualized instruction may be overrated if by ’’individualiz 
is meant a unique sequence for each student. Any person who has produced 
just one ’’good” sequence, particularly for age five and below, is well 
aware of the effort involved --plotting the layout, the countless revis- 
ions until finally a program may be created which produces the desired 
behavior. It is at least a full-time job to produce satisfactory programs 
in one small area for just one child. How anyone can claim '’individual” 
programs for twenty students is difficult to see. The term "individualized 
Instruction" sounds Impressive but usually when programers get down to 
the job of producing "individual" programs they find it isn't so easy 
and the programing flounders. A more practical route Is proposed: It 
is believed that there are sufficient commonalities among learners to 
permit the use of one good sequence for most children and for the 
remainder, a few supplementary and parallel programs. (The present 
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programs were designed to vary according to individual needs primarily 
by the number of times the studei.t is exposed to each reel.) In other 
words » there is more in which all children are alike than in which they 
differ. In support of this hypothesis several informal observations are 
offered. 

First, the behavior of the 72 machine subjects in this study 
indicated that subjects tended to follow similar sequences of patterns 
of behavior when introduced to the machines, --varying mainly in the 
duration of each stage. For exarqple, when introduced to the ERE machine 
children might at first sit and quietly type on the keys for a period 
of time ranging for from two to ten minutes. This was the first stage. 

The second stage might begin by an abrupt cessation of typing. The 
subject now began to e^cplore the environment --trying to look out of the 
one-way glass, looking under the machine, trying to take it apart or test 
its capabilities. The objective of future revisions of these programs 
should be reduction or elimination of stage two by having sufficient 
motivators in the program which are intrinsic to the desired learnings. 

It should be noted that in this study once children were introduced to 
the machine they were left alone, a major difference from the classroom 
and perhaps a difference from the majority of investigations into 
programed instruction, giving the subject freedom to engage in behavior 
not generally permitted and therefore not observable in the classroom. 

If the subject was not disturbed at this time he would eventually get on 
with the third stage and settle into the programing sequence. If he 
was corrected at this point and told to get on with the job, he might 
very well freeze at stage two, particularly if he happened to have more 
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than the usual amount of exploratory tendencies. In the class^^oom such 
a learner might not be given freedom to explore, freeze at stage two 
and become a "dicipline" case. 

Second, in the course of observing subjects on new sequences 
for the purpose of improving subsequent revisions the programer himself 
developed the feeling that "when you’ve seen three subjects on a 
sequence you’ve seen them all.” 

If these observations are correct, (and they are a type of 
learning), it tends to suggest that researchers should Investigate the 
possibility of one program for most learners with re-runs of frames 
on which errors were made. Perhaps the chief difference between 
learners is the point in a sequence, on a line, or continum of know- 
ledge he happens to be. The chief contribution machines then, could 
make toward individualized instruction, would be that of giving each 
learner equal and full attention, to allow freedom to stop, start, 
explore, and test hypotheses, and to enable a teacher to have each of 
her students at the appropriate point on a continum of learning, or 
perhaps to permit different numbers of exposures to the same program 
r.nd different frame sequencer on the same program. 

While the one machine used in this study was very expensive, 
and the other of insignificant cost the two machines apparently resulted 
(within the limits of this study) In practically equivalent psychological 
effects when defined according to the tests given. Transfer of the 
programs from the low-cost machine to the high cost machine did not 
result in improvement. It could be argued of course that had programs, 
developed for the high-cost machine, been adapted for use on the low 
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cost machine there would have been a decrement. But when one examines 
the basic mechanical parameters involved and their relation to psycho- 
logical parameters it is reasonable to assume little difference in 
probable learning outcome between the two machines when the same 
programs are used. Both had a visual and an auditory display. The 
one machine allowed the student to take dictation on a typewriter 
keyboard) and the other was capable of a changing auditory and visual 
display simultaneously so that the advantages of each would probably 
wash out. The outcome was what one would expect if indeed it is the 
program rather than the machine which determines a system’s effective- 
ness. 

Motivation appears to be a major variable in a free-play machin 
situation* In this case subject interest was maintained and in fact it 
appeared that interest increased. Children appeared to learn to follow 
the story plot, to listen to sounds and instructions. 

It was seen that the total instructional time amounted to 
about three hours. A single three-hour session might result in a 
similar score if the child were tested immediately following the session, 
but he would probably forget most of it in a day or two. The gains 
observed in this study, however, could be expected to be relatively 
stable since the three hours was spread out over five weeks. 

tjse of teachers versus machines. If one assumes that a 
teacher under similar conditions might have had about the same effect 
to that of the machines used in this study (which appears to be a 
reasonable assumption), then one can begin to make some rough compari- 
sons of the relative cost or teachers versus machines. Note that the 



two machines used in this study can not replace a teacher since the 
subject-matter was of very limited extent when compared to what a 
teacher can give. At present, the subject * at ter machines can handle, 
is highly proscribed and there is no evidence that even in that 
limited area machines are more effective than good teachers. While 
machines are not as flexible as teachers they have the advantage that 
once a good sequence is found, perhaps imitating an exceptionally 
good teacher, it can be reproduced exactly within mechanical and 
electrical capabilities an Indefinite number of times. Furthermore, 
machine systems (or programs), will be iis^roved in the future. In 
any event only if one is interested in the specific subject matter 
taught by the particular programs used on those machines (such as 
reading instruction in pre-kindergarten and kindergarten classes) does 
a comparison of cost become valid. It all bolls down to what is the 
most economical method to teach a particular set of skills. For the 
limited set c>f skills concerned in this study, or, unless the number 
of good programs approaches that of a teacher, a machine would need to 
cost a fraction that of a teacher to be profitable. However, we look 
forward to the improvement of programs . 

Summary 

The present study was designed to assess the effect of an 
’’automated” system which enq>hasl2ed "Intrinsic” motivational devices 
In teaching reading-readiness using the ERE (talking typewriter) and 
the START (Story-Telling-Autoraatic-Reading-Tutor) teaching machines. 
The motivational devices were concerned particularly with the problem 



of securing the learner’s attention and keep him at the learning 
task without outside interference, encouragement or use of extrinsic 
rewards such as candy, or adult- inspired pressures. The programs 
changed the ERE "responsive environment", tc a "teaching machine"; 
and the customary confounding post-session was eliminated. Controlled 
access to machines represented a change from the usual free-play use 
of START* A further variable, confounded in many studies, that of 
teacher-class differences and eaqjerimental effects, were unconfounded 
by taking subjects out of their respective classrooms for treatment, 
and by having each class contribute equally to each condition. It 
was hypothesized that machine- treatment groups would be superior on 
criterion tests to no-machine groups and that machines would not differ. 

Eighty-nine four-year-old children, (80 percent disadvantaged), 
were randomly assigned - 53 to ERE; 19 to START; and 17 to Placebo- 
control groups. Subtests (2) and (6) of the Harrison-Stroud reading- 
readiness test and a '*Vowel" test were administered as pretests and 
posttests. Subjects received five programs in 17 11-minute sessions. 
The t-test showed no significant differences between groups on the 
Harrison-Stroud test. A two-way analysis of variance, (treatments 
by classes), of vowel - test gain scores showed overall differences 
between groups (P * 5.20) significant beyond the .01 level. The 
t-test showed both machine groups superior to the control group 
(t « 3.03 for ERE; and t« 3.79 for START), both significant 
beyond the .01 level for a two-tailed test. Mean gains on the vowel 
test were 2.1 items for the ERE group; and 3.5 items for the START 
group; and -1.06 of the Control group. Machine groups did not differ 
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significantly. The research hypothesis that program subjects would 
be superior to no-program subjects was supported; and the h3^othesis 
that machines would not differ was retained. Gains were achieved 
without the post session. Effects on the vowel test were not observed 
on the more general standardized test. The motivational devices 
maintained interest for the duration of the experiment. Subjects* 
behavior on machines suggests the hypothesis that the feasibility of 
one program for the majority of subjects deserves investigation. The 
trend of differences in favor of the more economical machine suggests 
that economical and easily available devices deserve greater considers 
tlon. Such devices appear to be suffering relative neglects perhaps 
because of the attention attracted by the glamor of "coo^uterized 
instruction.*' 
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5.0 Combined Analysis of CC and CDC Subjects 



Children in the CC were exposed to the HR£ machine and "American 
Montessori" treatment first semester; and trial Vowel programs second 
semester. Children in the CDC were in either a "Montessori" class- 
room or a "Traditional" classroom and received machine experience as 
shown in section 4.0. Included in this combined analysis are the 55 
subjects (both experimental and control) of section 2.0, and the 89 
subjects of section 4.0. Table 5.1 shows the posttest scores made by 
the 55 CC and 89 CDC subjects on the Harrison-Stroud subtest (2), the 
Harrlflon-Stroud subtest (6), and the Vowel Test. The 19 control sub- 
jects from CC and 17 control subjects from CDC are Included. 



Table 5.1 

Means and Standard Deviations of Scores on the Harrlson-Stroud and 

Vowel Posttests 





Harrlson-Stroud 2 


Harrlson-Stroud 6 


Vowel Test 


N 




Mean 


S.D. 


Mean 


S.D. 


Mean 


S.D. 




CC 


15.7 


5.8 


26.3 


12.3 


21.1 


3.9 


55 


CDC 


18.1 


6.8 


23.8 


13.7 


21.5 


8.1 


89 



CDC children had higher mean scores on the Harrlson-Stroud subtest (2) 
(matching of words) and the Vowel test (discrimination of vowel sounds). 
On the Harrlson-Stroud subtest (6) (alphabet naming) the Children's 
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Center subjects had higher mean scores than the GDC children. None 
of the differences were significant. 

Since the Harrlson-Stroud Is a standardized test an estimate 
can be made of caparatlve educational development. It will be seen 
from Table 5.2 that when the mean scores of subjects on the Harrison- 
Stroud subtests (2) (visual word matching and (6) (alphabet naming) 
are compared with standardized scores made on the same tests by 
students entering first grade, subjects of tnls study rank from the 
61st to the 99tlr percentile on the two tests given. 

Table 5.2 

Mean scores on Harrlson-Stroud test and corresponding percentile rank 



when compared with students entering first grade 





Harrlson-Stroud 2 


Harrlson-Stroud 6 




Mean 


Percentile rank 


Mean 


Percentile rank 


CC 


15.7 


82nd 


26.3 


67th 


CDC 


18.1 


99th 


23.8 


61st 



It will be seen from Table 5.2 that CC subjects ranked at the 
82nd, and CDC subjects at the 99 percentile on letter-word discrimina- 
tion. CC subjects ranked at the 67th and CDC subjects at the 61st 
percentile point on knowledge of the alphabet. 

Notice that these children, after one year of the described pre- 
kindergarten training were thus defined according to the Harrlson- 
Stroud subtests (2) and (6) as ready for first grade formal reading 
Instruction one year ahead of schedule. Of children making such 
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scores the Harrison-Stroud manual says: 

"The pupil having such percentile scores (60 or above) should be 
placed with the group of pupils who rec^ulre no special Instruction and 
any kind of specific skills tested other than that which will follow 
the regular program of reading Instruction. Pupils having such scores 
will probably become a rapid learning group In reading." 

Whether or not these children would have rated 60 or above In the 
other subtests Is not known since all of the subtests were not given} 
but It Is reasonable to suppose that they would have so favorably 
compared since training emphasized auditory discrimination, a major 
component of the other subtests. Thus, according to Harrlson-Stroud sub- 
tests (2) and (6) these children were on the average quite ready to 
enter first grade reading at the time they would ordlnarly enter kinder- 
garten. There was no evidence whatsoever that any behavior problems 
developed as a result of this early e3q>osure and training. On the 
contrary. If parents' and teachers' comments have any validity then 
the opposite seems to have occurred. 

It should be noted that the CC subjects, who attended for one 
hour only, compared favorably with CDC subjects who attended the 
three-hour program — according to the three tests given (Table 5.1). 

It appears, therefore, that the one-hour program was as effective as 
the three-hour program. This could have In^ortant Implications for 
education —that time could be cut In less than half without learning 
decrement .Here lies a possible solution to the problem of "crowded 
schools." One-hour programs should be further explored. 

Table 5.3 shows a rank order of Items on the Harrlson-Stroud 



57 




subtest (6) for the 144 subjects used in this combined analysis. "A” 
ranked first and small ’’q” last in number of subjects getting the 
item correct. This was true for each subgroup as well as for the 
combined groups. The information was used in the construction of a 

Table 5.3 



Subtest (6) items ranked by number of subjects naming them correctly 



Rank 


Item 


Times Correct 


Rank 


Item 


Times correct 


1 


A 


142 


22 


J 


87 


2 


B 


130 


23 


1 


86 


3 


o 


130 


24 


m 


84 


4 


E 


110 


25 


e 


82 


5 


R 


107 


26 


w 


80 


6 


D 


106 


27 


y 


77 


7 


s 


103 


28 


f 


77 


8 


L 


102 


29 


p 


76 


9 


N 


100 


30 


a 


75 


10 


c 


98 


31 


V 


74 


11 


F 


97 


32 


u 


70 


12 


M 


97 


33 


j 


67 


13 


T 


97 


34 


n 


66 


14 


G 


96 


35 


r 


65 


15 


H 


96 


36 


b 


46 


16 


I 


95 


37 


d 


45 


17 


1 


94 


38 


h 


45 


18 


k 


92 


39 


1 


34 


19 


Q 


91 


40 


Am 

i. 


30 


20 


X 


89 


41 


g 


28 


21 


U 


88 


42 


q 


14 



test beginning with easy items and ordering subsequent items in order 
of Increasing difficulty. Letter and word discrimination tests isay yet 
prove to be the best "reading readiness" tests. 

Siimmary 

Fifty-five four-year-old disadvantaged children were exposed to 
a one-hour "American Montessorl" and machine-programed- Instruct ion 
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in reading and 89 disadvantaged subjects t^ere exposed to a three-hour 
program of similar content for one school year. Subtests (2 and 6) of 

the Harrlson-Stroud reading readiness test and a "vowel'* test were 

given as posttests. Results show subjects could be considered "ready" 

to begin reading (as defined by the Harrison-Stroud test), one full 

year ahead of schedule and with apparently "healthful" psychological 

effects on children. Further, the one-hour program was as effective 

as the three-hour program. Implications are that early instruction 

is feasible and time in school could be reduced by at least one half 

without learning decrement. 
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AppendiK A 

How to Introduce children to the ERE and the START machines using the 

We-Are"The-Vowels programs 

It Is Important to Introduce the child exactly right the first time 
In order to establish correct behavior patterns. Go to the room* Get the 
eye of the teacher. Ask her to let you have the child the first several 
times only. Then you cojanaunlcate directly with the child, you persuade 
him, not the teacher* From the moment the teacher gives permission for 
you to take the child she loses jurisdiction over the child till you 
bring him back. After the first few times catch the eye of the child 
and beckon with your finger or say "Johnny, your turn." Don’t him 
whether he wants to come. Suppose he says "No," Assume the child is 

most eager to come. On the way to the machine room build up the child's 
natural curiosity. 

Special Instructions for the ERE machine . When you get to the room 
say "See those toys --see this door --look in there --wanna see it?" 

If child goes into the booth and starts typing let him, then leave him 
dcue. If he doesn't, ask him what will happen If he pushes one of the 
buttons. If this doesn't get him started, you sit on the chair and type 
for a while. Don't ask him to push the keys until he shows he wants to 
do it very much. Then you say "you touch that one." 3on't ask him — 
just let him. 

The moment he touches a key you react in great exuberance "yea" 
and clap your hands in keeping with the child's and your surprise and 
pleasure at what "that machine" did. Then say "I*m going to let you do 
it for a while. When you hear the "bong" then that's all. OK? I'll 
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come back later." Then stay out of the booth and off the Intercom. Let 
him alone. 

Special START instructions . When you get to the room say "see those 
toys." Make sure the program was previously rewound, ready to start at 
the beginning, with the reverse lever in neutral position. When he sits 
down simply push lever forward and say "listen to what it tells you." 

At the first response stop. If he doesn't touch the response window and 
make it go, slowly reach over and make the correct response for him — 
no more. If he makes an incorrect response resulting in machine shut-off. 

Just say "hold that black button down," that's all. Go rway and let him 
alone . 

Overall instructions . 

Never say: "Come on, try it." 

Never say: "Don't do it that way." 

Never say: "That's wrong." --take "No" out of your vocabulary. 

If he asks "this one?" say "what do you think?" or "you do it." 

At first the child will be attentive to the program but he may soon 
begin looking about to see what else the machine will do. The system is 
designed to be automatic so stay out of it. It's his business what he 
does with it and when. If you want to frustrate him or defeat the 
system's self- teaching characteristics then correct him or say "don't 
do it that way." You may say "you're a good boy (girl), or "you're doing 
fine" --if in fact he is. 
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